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ABSTRACT 

PURPOSE : To provide a nonaqueous secondary battery which has 
large-discharge capacity and has an excellent charge-discharge cycle 
characteristic and has excellent safety. 



-- Solar Heat) ; 
44 .4 



CONSTITUTION: A nonaqueous secondary battery is composed of a negative 
electrode material, a positive electrode material and nonaqueous 
electrolyte containing at least LiPF(sub 6) as lithium salt. The positive 
electrode material contains lithium, and is a composite oxide composed of 
at least one kind of transition metal and at least one kind of periodic 
table 13 group to 15 group elements, and the negative electrode material is 
an amorphous composite oxide. 
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X?Jfcfr-#*-h«BSffl£Ufc***KL i CFs 

SOs , L i C 1 O. , L i BF< fcJctf/fcSWSL 

iPFi *-£trm#®a*#S:L-v>. fneffljfijg-c 
«, LiPFe 

[0037] cn&MK*«flu*£&ftrr«fttt. ft 

0 0. 2~3t»SU>. *&, «<§?$©ffif;::&© 

LTtt. *ttB#ttffK£4rttB#«ffJtlca»?5n 
*. MIBWtffK£». L i©£fctt. ApyWb 
<M>. B*««&.!f*»,fc<ttS*Trv»*. tt*>T?"b. Li 
a N. Li I, Lie N I» , Lis N — L i I — L i 
OH, L i< SIO4 , Li< S10< -Li I -LI 
OH, x L i s PO4 -(l-x)L i 4 S i O4 , L i 2 S 

iss , afc'j^fl^&Efltffa&Tfc*. 
[0038] &m®#mmm-TM, #vx?uy**y 



(6) ftM¥8-3 1 5 8 5 8 

[0 0 3 9] *&. tt«^>3Astt«i»ttftttA-r«in 

t?, «©fc£**«**Kiani,T'bAv». «**.«. fcf 

ijv^x h'jx^;V7^X7r-r Hjx*/-;k7 

a, ^**u>»hU75 h. xhn^y-vymmfc. 
10 «&, *y>f s>Jim. N-em^^/uvy^ct 
n, n' -Bft-r syjsvx x^w>^U3-;i/i? 

7)V*)lX-7-)V, JWBR7 #'JX?W 
tfD-;k 2-* h+xx^y-jk a 

lCls . Mtt#U7-ttSWlOt/7-, HJ 

X5 1 L->3f:X3f>Jk73 H, h U 7;W*^7Y X ^ 

;u* u >. 73;i/#xjk«^^o7 u -JWb^to. 1 2 - 

i77^>-4©J:5/&^7'7>x-x;i/S» ^-iM? 

;k*x # u y ? MJ 7 5 F £ 4 - 7;Mt;he;u* 'J x 

[0 0 4 0] ilWl!S^lttl:t«5fc*l:*AP 

fy®%. «i*.tf. ua&fcft*. =mmikx?\/y& 

**. S£, IES*£B©£fflfi:};ittKftfeSV>l2tt* 

[0041] «<«««©*«#& ltb. HMssnfc 

M. X-y-7-Jk 7;V2X"5A, Bknt&Evm 

\z. 7)is.x<yk j $>z,f-yuzffl<D%mzt)—$y. x 

5. 7;U5x^A*5^«7;P5X'7A^^» : 

;k =?*?y. 7;i^5x^a, «*a£©4»ic. *^ 
v»tt«*«aa a 1 -cdG&uznm^* 

ej:D»«#«BciHiaft*f»t*iit!i«a*i/V». mw. 

«. 7*-f;i/©te, 7^;va. ->-h, 

~5 0 0 /xm©t.©*ifflH6ta-5. 
[0 0 4 2] «»©»«»3'f>. 5/ 

50 o^jwtt-^uy ho»«fcE*anT±tffli»sn*. 
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*<D^Vy h©J|i*^l6&tem&©;*c£ 

n*. *&. •ttOWflWS'- K ->'J>^- £©i 

#. Eff&ttK*A«*m<z>£*lt3. *«#«D±fcSWr 

(n-h) . eft. be«s*it, ^icffl^sn*. 

'J/t-xn-m y-f I/* hn-A'fc 7V-FJ2;. 

2xh)v-i?B>mw%Lh\K mmz, o. i~io 
Gm<D®Wi®& &mmzGt>itT. ±&mifrtmm 

£f setter. Afffttt«JI«!>«lifKS«ft«ra: 

K *-0a:ftli©jp*. fta^rfctt. m»©±€r$ic«fc 
Dft»&*l**«, frlf©atfJi©J**tt, F?-f«©£E 
SSStlfcttSg-C, l-v2 0 0 0/tmjW»l:(ffiU>. 
[0 0 4 3] ^Uy h*«>-h©«jiXHJl*:WSfcL- 

*. flrfc, MS. AS!, 3a*AAL a^itSi&tf 

K fiS«8 0-3 5 CCOIBH^SSK. ftfC 1 0 
0-2 5 OlCOWHiWffAU*. S**tt, 

2 0 0 0 p pmra«»ib<, iEffi-&?PJ. A*#»K» 
m»MTtt-e-n-en5 OOp pmKTfctittW 
£;H£©jftTff*l/K h J ?>v'-h©7Vx8j 

**. ftfC&$!7>XS^#l/>y-7VX£at$Pa;U 
K #fclB£*nfc^**, 0. 2-3 t/ 

cm 2 ##3= UK, *lx->^-yi'Xft©7 p kX^S 
tt. 0. l-v5 0m/»WF*Us. 7>Xfi»i. £ 
l~2 0 01CiWf*U>. IE«5'-M:*tt-*A«3'- 
ht©«©tt*tt. 0. 9-1. fttc. 

o. 9 5~i. oim*L». jEm&toxt&Mtmo 

[0 0 4 4] K#«5'-hi-t/xi/-^-*^l/TWa 

&au. »p«*ffl^T«»©ft»*r*. cot*, 

£i* □«£ UTffll* 5 £ &£#© 
A. «**6»SttTV>*a*©Jte*?*iA*.:3ttT 
fcAK #!*.«. MftKfihA^t UT. fca-X. A* 
<i*9)V, PTC#f&»WIJV»&na. *&, 
OH*MC«?fif5©rtE±#©*ff6i:UT, «JfiftK:9J& 

jMtu&ftWi y - h« ©SJSWftSfiJfflf* n 

A*. Afc, *«*Kii*«'t>Jltt«#Illftli*aA/« 



(7) #ffi¥8-3 1 5 8 5 8 

i.2 

t><kK *&. ja*«*fmtUT. €fartffi©±#tc<k 
o«**awr*»sc***r*iit3j«T**. -©t 
A, rtffift±tf«fc£fc«£»©'p**v»ttW!Ht©'p 

{C-g-Sit^Ct^TA-S. l*3flE£±tf UT 
(i. L i 2 COs . L iHCOs . Na 2 CO3 . Na 
HCOs . CaCOi , MgCOi ts.EomikWs.E1fi 

^*fflt>4ili««T*4. ft. Xy>rJk ? 

jg»swi-tne®-&&wfl^sn5. **y7\ ft. 

tt&2ft©«ftj**. !f-**, lBVtt«tt) 

©«^*S»&ftTV»*fc£4^S^«flJV>*Ci*» 
[0 0 4 5] *»W©#*n*«»©ffl»lctt, fttcfiH 

20 Vn>^>A7JA73>. (A-Ahy7°) A 

Vn>, /-M!7-7*n, ^-.y h7-7"n, «?7* 

-v^V- A>x^-^-57-;k 8t*77«J/^X. HI 

x^-A-t*-. iS^xHf, A>x^-^'J-^— , # 

-^7*;ucd. s-f-fx?, igyi-A-, m^m 
mm. ii)*«is. h7>->-A-. «»ia, 

«*, ^^E'J-^-H, t— 7>3-y-, 7'/ 
30 *. ^©ffiS^ffltLT. ^E-^ 

ens. 5ic ^awsiffl. sj'ftffltLTfflnsctjjt 

[0 0 4 6] #fgW©$f*LWfi"&-t2:«. ±IB©ft:^ 

»-Wt»MI)«a»©ff * uv» "b©*a#A*>1-!: t*w 

*L/V>*t. 4#fcAffi«i|Sf<»:UTSnS i pAl sMtO 
40 r (MttP, Mg, B. Ge05%OM<tfc-t. 
p. s, HiO. 05-5. rHl. 1-12). Sit 
c©iffiTO©8 0 wm£*±K^!A4Stt5wt%£* 
T. 1 w mJKT©^ SA^tt 4 w t XfiTF>W9P* t V». 
jEffieftAtbT, Li. C0O2 . LI, Ni0 2 . 
Li. M11O2 . Li, Mn 2 0< ClTx = 0. 0 
5-1. 2) *»Satfn-5^fc<fcfel8©<fc-&*£-& 
*, «ma!ltbT7-fe5 1 l/>7'5y^ i b^{C^tJ„ IE® 

50 A«*«#ttX?>U^»l3j»»|3j>6fP6nTV>*. *y 
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»JibT, *»&£©**»»*«£ L-Tt>J:K It* 
»tt* U 7 7 it tTx 'J 5r X * 'J 7 JM- DIf U >1t E 

^■SHirt*-?**. ftflli&ibT, X^U>#- 

#*-K *5fc, ^X3MW»j-#*- k v^^* 

bT. LIPFs L I BF< . L1C 

f 3 sos fcEWfv&m&m&isTmKzztim 

*U>. tt?lil©^Jgte, 3^>, v"J>y-, 

<pmf, ftffl©v^n-r>bj:^. mmm, mwsmzt,^ 
wett«*±tf*-feyti'-*'-) sts** 

[0 0 4 7] 

RWT***, B91©±B«iBAfcMR?>. 
0JfcfE5£3n5fc©-erafcK 

•RC-itt. StftnAMU* (Co 0< ) fciwrj* 1 
•7 A (L 1 2 COs ) **;WtT?2 : 3 ©itj££fc£«k 
5fcff»ffl£U ffift«t»9 0 0*CTl OXHBMfcrtUTL 

ICoCh *»«©fl;^»C-2tt, Kfta 

AMVk *»y^A©«lE****»r**ff*»£l, 
C-iiM«t:«USUTfP-3fc. *-73S©afiC o l * 
MZttlfrVmo. 0 2W*5. C-2«!:li*^ 
*©Sift-5U->7';i/C-3 (BO. 0 5tJW , C-4 

(BO. 0 9). C-5 (BO. 1 2) &nW3.Jjmr- 
ft^fc. *<7K©ft*3 0t:SnO*ffifflUTC-6 (L 
ii C oo. 93 S no. 02 O2 ) fcf^ofc. ^UltCbTC- 
7 (LI. C 00.97 S io.osO* ) £f£ofc. ±|Ht« 

wijttmHt^oft. shmic-i»* (¥^e 

I6(im) i:B2 O3 0j?r3gtt£fttt)g-&b;fc&. 7 5 

0 < c-e4^fMiDS^bc-8^&c- 1 i£f£ofc. -en 

•?n©*^^fi«C-8 (BO. 0 2=EM . C-9 
(BO. 05), C-10 (B0. 09), C-ll 
(B0. 1 2) HtCC- 12 (Li. Co 

0. 96 Bo. 02 S no. 02 O2 ) , C — 13 (Li. C00.95 

Bo. 02 S io.o30 2 ) £f£o&. 
[0 0 4 8] IEffi>'-hBj*C©±'5»CLT^o&. IE® 
1£8 7ffiS%. Bf)t*UI&6Sfi%. Y* 
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*h»J£Al««X*ftI*.. *£j«#£bTJIi!$bT# 
enfcX^'J-SJP^ 2 0 Mm©7Jl/5X-7A?g©M® 

bT. 2 40ym©#ttIEffiv'-hSClfcf£8lb&. 
H«KUTiS*RC-2*6C-13*ffllr»r. iE@-> 
-hSC2**£>SC 1 3&f^ofc. 
[0 0 4 9] ^CCft«m©fPD*K"3t»TJfit*. - 

io ti 5*c/#ti 0 0 ot;s-e#mbfc. i 2 0 0 < ct? 
io«Lm 1 cc/^-eaaafcs-ppwab. 

HSJU-pffiftU ¥^1KS4. 5«ifflSnSio.t M 
go. 2 Bo. 2 0 2 .r (•fb^A-l) £f*&. it£®A 
-lit, CuKa«tfflV»fcX«|l|*f8tt*^T2©« 

«T?*!3. 2 0*t?4 0° BLfc7 0° KTKttttatt© 
HJf «I2A 6 ft?* Mt ©fcfc*Tr * SCtWo 
fc. Wfii^fet?. SnMgo.i Alo.i Bo. s P0.5 
20 F0.2 Os.is «t-&*A-2), SnSio.5 O 

1 . 5 (fl:^*A-3) tfpofc. fl:-&*A-2tt#* 

ft. A-3B*«tt©5 s -**jjsL-&. 

[0 0 5 0] ^IC^ffiv-NOTf^O^taViT^-S. 
fttf*m£l/TA-l*8 6«*X. ||JtftJltt6fift 

%, 7-fe?l/>7*7>y^3fi»%©fiJ-&T^b. JEtC 

^SrJStfftbTSiSbTX^'J-S^fibfe. 
-£J?£ 1 8 um©*!$g©il5ffifc. X?X Y)V-~Jb > 

J&Sb, Rf«©fi, S$(C«J»fbT*tt©ftffi->-hS 
AlSrf^Sfbfc. ^ffii/- h S A 1 ©Jf*tt 1 2 4um 
Affiv— hSAl©^073i:|lI«lCbT. A 
-2. A-3£fflHTftI->-hSA2, SA3*fPo 
fco ftffi«»A- lO^OKHSmotfy^n— 
*fflV»T, ftffi->-hSA4Sfpofc. ^®->-h©JP 
*HSA1 t$fi*i#b<tt-5«t'5tCi(iaSbfc. 
[0 0 5 1] ±E£ffi v- I- S A 4 ±t;iEffi->— h S 

c lo-en-enjsaBtr-en-^nziy^rjk 7)>5x>j7A 
©u-H«*^#»h*»u&a. «*-4ot:aT© 
«»a!ft«fei 5 ox;2i*iiiR*ftj»tfc. asfc, Btt 

*&&fc*IE@->- h (5) . m*?Ltt# l J^DhfU> 
7 4 )ll±-trtV-5>- (-bJ^-H2 4 0 0) , Bi*^ 
(4) fcitf-fe/IU-*- (3) ©ffl 

[0 0 5 2] ^©#H#<&Affi«^S*feS. X>y^JU 
^y*SJSbfcft«©«-Jfin«a!*»» (2) fc«ttU 
fc. l'JyMl-S&DLIPFi tL i B F4 
0. 9 5. 0. 0 5mol§fU ^ME^X^U^*- 
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8-315858 



15 



16 



mm (8) ^iJT.TvV (1) *4M/T*»l/»TH*fi 
«SS£ftSSb;fc. £43, lEffiSS^ (8) teIEffi->-h 
(5) t. (2) lij|ffi->-h (4) fcfcSfrU 

»U-F*m;:«fcD«ttbfc. 0 ifcpmfflWi©»fffl 

*^bfco ft*. (7) fi^#t?ab.5o howssd 
- 1 tf£. 

[0 0 5 3] IEftffiv-b£ffi*-&:b-&T&®S©<k3 
ftWiftfls-afc. 4. 2-2. 8 V. 1 

mA/cm 2 tUfc. *-©«gH2\ TIE^Ufc. 
o($ttttli*©IDt?*4. £*; SS 1 (A 
fftttti gSfcO ©&«£») . iM*JHt 
*t«2 01k*»*O7 5XtJft*U-'f4';Wfc. 



JO 



*4$[;4. 5 V£T5fc«Ufcttte©ft$SI8TXh-e©& 
£#©«&©*«. 

[0 0 5 4] £ftS01l8*&»5, *CCt«*A>ofc. 
*589J©IE»81Mltt. «ttl*»6 3©J:5t«*«tt 

s nr. *3Mii©#Mift«*rosA- 1. sA-2t 

lit 17. 12tl8. 13tl9. 14t20©it 
*W»S, jEWSMtOflsDJ&fcl/T. flNMlC-l*fl! 
Aft. ***fc£*teffl£bT«*«l,&#ftfcJ:«ttH 

©#j&*3&*©±S^£t!&*:ba>ofc. 
[0 0 5 5] 



No 


IE® 






1M4^ 






D 


b 




mAh/g 


tt 






1 


SCI 


SA4 


4 0 3 


5 2 0 






2 


S C 3 




3 8 7 


5 2 0 


fch 




3 


SC9 


m 


3 9 7 


5 2 5 




ttmi 


4 


SCI 


S A3 


5 2 6 


5 5 


M1& 


torn 


5 


SC3 


m 


5 1 5 


6 5 


mik 


tarn 


6 


SC9 


H 


5 1 9 


6 0 


m& 


tarn 


7 


SCI 


SAl 


5 3 5 


4 2 0 


mm 


itmi 


8 


SC3 


m 


5 2 1 


4 9 5 




*«w 


9 


SC9 


m 


5 2 7 


5 1 5 




*#« 


1 0 


SCI 


SA2 


5 1 3 


440 


rat 




1 1 


SC2 


S3 


5 0 9 


4 9 5 




#«« 


1 2 


SC3 


H 


5 0 5 


5 10 






1 3 


SC4 


11 


4 9 8 


5 2 0 




*wh 


1 4 


SC5 




4 6 3 


5 10 






1 5 


SC6 


H 


5 0 8 


4 9 0 






1 6 


SC7 


H 


5 0 8 


5 0 0 


£L 




1 7 


SC8 


[1 


5 1 0 


5 0 5 






1 8 


SC9 


H 


5 0 7 


5 2 5 






1 9 


SC 1 0 


R 


5 0 3 


5 5 0 


Kb 




2 0 


SC 1 1 


H 


4 8 9 


5 3 0 


tils 


*«w 


2 1 


SCI 2 


H 


5 1 0 


5 15 




*«« 


2 2 


SCI 3 




5 1 0 


5 1 5 







[0 0 5 6] 

1 3ife^6 1 5W9cttzit&mGmcM*m 

t»*»^ft**»C#ftllO«^lfcftftfflVJ, LiPF 

[El] *ttfflC^ls&nffi£tttt©KBH«wUfc 

t>©"C»<5. 

[«ra©RW] 



1 



40 



mm 



2 
3 
4 
5 
6 
7 

8 IEffi«i?*««lg 

9 PTCIg 1 ? 

i o mam 

11 iffiift'JV^ 
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